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AIR QUALITY PLAN APPROVAL
Dear Ms. Cousens:

The Massachusetts Department of Environmental &rote(“MassDEP”), Bureau of Waste
Prevention, has reviewed your Non-major ComprelverBlan Application (“Application”)
listed above. This Application concerns the pr&gosonstruction and operation of a modified
anaerobic gas digestion system, two (2) new conddireat and power engines, and a new
enclosed flare at your wastewater treatment fgdditated at 240 Charles Street in North
Andover, Massachusetts (“Facility”). The Applicatibears the seal and signature of Mr.
Benjamin R. Mosher, Massachusetts Registered Riofed Engineer Number 46394.

This Application was submitted in accordance wit® £MR 7.02 Plan Approval and Emission
Limitations as contained in 310 CMR 7.00 “Air Paidn Control” regulations adopted by
MassDEP pursuant to the authority granted by Médmssastts General Laws, Chapter 111,
Section 142 A-N, Chapter 21C, Section 4 and 6,@mapter 21E, Section 6. MassDEP’s review
of your Application has been limited to air polluti control regulation compliance and does not
relieve you of the obligation to comply with anyet regulatory requirements.

MassDEP has determined that the Application is agttmatively and technically complete and
that the Application is in conformance with the Riollution Control regulations and current air
pollution control engineering practice, and herghants thifPlan Approval for said

Application, as submitted, subject to the condsgitiated below.

Please review the entire Plan Approval, as it fijes the conditions with which the Facility
owner/operator (“Permittee”) must comply in order the Facility to be operated in compliance
with this Plan Approval.

This information is available in alternate format. Call Michelle Waters-Ekanem, Diversity Director, at 617-292-5751. TTY# MassRelay Service 1-800-439-2370
MassDEP Website: www.mass.gov/dep

Printed on Recycled Paper
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1. DESCRIPTION OF FACILITY AND APPLICATION

The Greater Lawrence Sanitary District (GLSD) Wastier Treatment Plant (Facility) began
operation in 1977 to treat an average annual flb®2amillion gallons per day (mgd) of
wastewater from five communities in northern Mabs@etts and southern New Hampshire. In
2002, GLSD commenced operation of the bio-solide@ssing train, a bio-solids drying and
pelletizing facility and digester gas boilers foetpurpose of heating the anaerobic digesters and
space heating for the Facility.

The purpose of this plan application submittal bySG is to propose an Organics to Energy
Project (Project) to expand the existing anaerdigestion system at its Facility to allow for
co-digestion of source separated organics (SSOyastewater bio-solids. The resulting
increase in biogas production will be used to fuakw combined heat and power (CHP) system.

The Project will improve the resiliency and redoperating costs of the Facility, and greatly
reduce the GLSD'’s reliance on utility-supplied powdile maximizing benefits to the member
communities. With this in mind, GLSD is proposimgexpand its current Facility by adding the
following emissions units (EUs), pollution conta@vices (PCDs), and infrastructueenew

Sour ce Separated Organics (SSO) Receiving and Storage System; a new Anaerobic

Digester Tank and Ancillary Digestion Equipment; Upgraded Biogas Collection, Flare and
Safety Equipment; and two new Combined Heat and Power (CHP) Engines.

New Source Separated Organics (SSO) Receiving Emdd® System

This system has been sized to accommodate 2402000% (approximately 2.5 days of storage
capacity at full receiving rates). The two new ®nk?20,000 gallons each, with dimensions of
35-ft x 35-ft x 13-ft liquid depth, will be locateatijacent to Tunnel V. The supporting pumped
mix system and SSO transfer pumps will be install@din Tunnel V. The SSO will be
transferred from the new tanks to the existing tiemk, where it would be combined with the
existing thickened primary and secondary sludgeredbeing fed to the anaerobic digestion
system.

The headspace for the two proposed SSO receivitkg {&mission Unit Nos. 20 and 21) will be
connected and vented into the existing odor costysiem fans and the existing in-ground
biofilter system (PCD-3) at the site. These odartem system fans and this biofilter system
have been evaluated to determine whether or nabwements are necessary to treat the
additional flow of odorous air from the proposeavri@SO receiving tanks. The conclusion is
that PCD-3, which consists of a 12,000-standardcdglet per minute (scfm) fan and biofilter,
will be able to accommodate the additional exhausrom two new organic waste storage
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tanks, if the existing duct system is rebalancegktluce air withdrawal rates about 10 to 12.5%.

GLSD requires that the SSO provided by its hautegst certain specifications such as
contamination, solids content, chemical oxygen deimail and grease, pH, and metals to
prevent issues within the anaerobic digestion sysfehe contracted haulers will conduct all
pre-processing of SSO off-site prior to delivery.

New Anaerobic Digester Tank and Ancillary DigestBguipment

A fourth anaerobic digester (AD) (Emission Unit Ni&) is proposed to be installed in the
location that was reserved for this expansion asgéahe original digestion facility design. This
new cast-in-place concrete tank will have a totdlitne of approximately 1.52 million gallons,
and provide an additional 1.4 million gallons (M&)digestion volume. This tank will be
provided with a floating gas holding cover and titabe mixers, similar to the other three
existing units (Emission Unit Nos. 22, 23, and 2Agditionally, a new 1.7 million British
thermal units per hour (MMBtu/hr) heat exchanget aaw recirculation pumps will be required
to maintain mesophilic temperatures in the tank.

Upgraded Biogas Collection, Flare and Safety Egeipm

Due to the significant increase in biogas or digegas production resulting from SSO
processing, the existing biogas conveyance, safedyflare systems are proposed to be
expanded. New collection headers, condensate ttapseyance pipelines, and a new, fully
enclosed waste gas burner system, all sized tdénémel additional gas production, are included
in the Project.

The biogas produced by the AD operation, both ftbenexisting three digesters and from the
new fourth digester, will be compressed to five qagiper square inch (psi) and will have excess
water removed before entering the two proposedneggnerator sets.

The proposed new enclosed flare (Emission UnitIN9.will have a maximum energy input
rating of 33 million British thermal units per ho{MMBtu/hr) and will be capable of firing
approximately 1,000 standard cubic feet per mistén) of biogas having an approximate fuel
heat content of 550 British thermal units per stadctubic feet (Btu/scf). The new 1,000-scfm
enclosed flare which will have turndown ratio of IL,&logether with the existing Varec Model
249 Series enclosed flare, will have the capaoitgapture and combust the entire volume of
biogas produced by the digesters in an emergeraaso. Emission Unit No. 17 will be used
first to combust any biogas not used by combustmuipment at the site, followed by the
existing enclosed flare, if needed.
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It is estimated that the thermal destruction efficy for volatile organic compounds (VOC) will
be a minimum of 99 percent. The flare will useunaitgas to pre-heat the combustion chamber
to the required minimum operating temperature godhe introduction of the digester gas, and
to provide a pilot flame.

A thermocouple will be located at the downstrearmh efnthe effective combustion chamber
volume. The exit of the enclosed flare will haveiraside diameter of 9.13 feet and an exhaust
height of 31 feet above ground level. The exhgastexit velocity from the new flare will be
about 20 feet per second at a stack gas tempeuwftapproximately 80U .

New Combined Heat and Power (CHP) Engines

Two proposed new reciprocating internal combusgingines (Emission Unit Nos. 18 and 19)
with combined heat and power capabilities, each @ipower generation capacity of
approximately 1,560 kilowatts (kW), will be houseda proposed new cogeneration building
located southwest of the digestion complex. Thésgds-fueled engines will provide the
majority of the GLSD’s power needs at its main timgant facility. The engine generator sets will
also provide back-up power to the main treatmesnitgh the event of a power outage. The
exhaust from the CHP engine generator sets wikgda heat that will be used to warm the
contents of the AD’s via an expansion of the ergglycol heating loop. Heat will be captured
from the engine block as well as the exhaust.

The two (2) new proposed CHP engines will be CdtarpModel No. CG170-16 spark-ignited
engines, or equivalent, each having a maximumihpat capacity of 12.87 MMBtu/hr. Each
engine will be capable of combusting up to 390 sofrdigester gas at 100% load. Digester gas
containing approximately 550 Btu/scf of biogas ws#éive as the primary fuel for these engines.
These “lean-burn” engines will also be capableraid natural gas, which will be used during
initial commissioning, startup and/or as necessaptimize the operation of the engines.

Each engine will be equipped with an oxidation lyata OC) (PCD-2A and PCD-2B) for carbon
monoxide (CO) control and volatile organic compaa(MOC) removal, and selective catalytic
reduction (SCR) (PCD-1A and PCD-1B) for nitrogemndas (NQ) removal to provide Best
Available Control Technology (BACT). Each SCR systeill reduce the NQemanating from
its associated engine by 98.2 percent by weightwitle each OC system will reduce the VOC
and CO by 50% and 96.1% by weight, respectively.
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Each CHP engine will be equipped with a criticadg muffler which will be connected to a
20-inch diameter vertical exhaust stack. The amgnof these vertical stacks will be situated
30.8 feet above ground level. The exhaust gasvelatity from each engine stack will be about
46 feet per second at a stack gas temperaturepodximately 300F.

New Biogas Treatment System

Sulfates are present in wastewater, and are cau/gthydrogen sulfide @3) gas by the
anaerobic bacteria in the digestergSHk a contaminant in the predominantly methangdsp
and is corrosive to equipment, such as cogeneratigimes and boilers. Ferric chloride is
currently added to the GLSD digesters to remoy® &hd to reduce 43 concentrations below
140 parts per million by volume (ppmv) and to cohstruvite formation. However, to further
improve HS removal from the GLSD biogas, a system of faxedimedia scrubbers containing
iron sponge material (PCD-4) will be provided upatn of the proposed engines, existing
boilers, and existing biosolids drying facility. &liron sponge treatment efficiency will be
monitored by online k& meters located up- and downstream of the tredtaystem. Though a
site-specific operations plan has yet to be dew&ldpr this system, the media will generally be
changed out when the discharggSHoncentration approaches 5 ppmv, or dvteryears of
media life, whichever occurs first. The biogas tmeant train will also include a siloxane
removal (PCD-5) system through the use of a casotstrate to protect the engines and SCR
equipment from glassy residue build-up. A finattigalate filter (PCD-6) will complete the
biogas treatment train.

EXISTING EQUIPMENT and PROCESSES:

The District’s treatment facility currently provislsecondary treatment that includes screenings
and grit removal, primary clarification, biologidaéatment, secondary clarification and
chlorination followed by dechlorination of the wasiater prior to discharge to the Merrimack
River.

Sludge from the primary and secondary clarificatemks are collected separately for further
processing. Settled primary sludge is pumpedédatavity thickeners for additional thickening,
whereas settled secondary sludge is pumped totgtasit thickeners for the same purpose. The
gravity belt thickener may also be used to thickembined primary and secondary sludges. Oil
and greased skimmed from the clarifiers is coll@eied concentrated before being added to the
sludge blend tanks. The mixture of sludges andmail grease is continuously mixed prior to
conveyance to the three existing 1.4 million gabloraerobic digesters (AD). Following
digestion the sludge is conveyed to two high-satelstrifuges that thicken digested solids prior
to transport to the on-site biosolids drying fagili
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The existing energy systems at the GLSD facilitijagt a combination of biogas, natural gas,
purchased electricity and solar energy. The syst&hich currently utilize biogas or a
combination of biogas and natural gas include b®iler digester heating, steam boilers for
facility space heating demand, the biosolids dryawlity, and the existing waste gas burner
(flare).

Existing Digester Gas Boilers

There are three identical Burnham Model No. 4FWR-89-GG-GP boilers (Emission Unit
Nos. 1, 2, and 3), each having a maximum energytiogpacity of 8.31 MMBtu/hr. These
emission units use biogas as their primary fueh watural gas as an auxiliary fuel. These
boilers provide heat to the digester tanks antdeéddacility buildings. Only two of the three
digester boilers may be used at any given timd) thié third unit acting as a standby boiler.

Existing Building Heat Boilers

GLSD utilizes two Weil McLain Model No. 1088 boite(Emission Unit Nos. 15 and 16),
installed in 2011, each having a maximum heat imgting of 2.87 MMBtu/hr to provide space
heating for non-process buildings. These boileeshisgas as their primary fuel, and natural gas
as an auxiliary fuel.

In addition, GLSD uses a Weil McLain Model No. 9ilbr (Emission Unit No. 12), installed in
1977, with a maximum heat input rating of 7.21 MMBIr to provide heat to the Process
Building. A second identical natural gas-fired WdcLain boiler (Emission Unit No. 13) is a
back-up unit. The process controls allow only ohthese two boilers to operate at any given
time. These Process Building boilers utilize ordyural gas.

Existing Emergency Standby Diesel Engine/Genei@ébr

GLSD has a 250 kilowatt (kW) Cummins emergency eafgjenerator set (Emission Unit

No. 8). This engine/generator set is only usedrfaintenance exercising, and for emergencies
such as when utility power is lost. EU 8 curremhy utilizes diesel fuel with a maximum
sulfur content of less than or equal to 500 pagtsnpillion (ppm), but on and after July 1, 2018,
shall only utilize diesel fuel with a maximum sulftontent of less than or equal to 15 ppm.
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Existing Biosolids Drying Facility

The Biosolids Drying Facility consists of two drytesins, each with its own rotary drum system,
raw material handling system, product handlingesysand process air handling system with
associated air pollution control equipment. The Bedker-Rullman SD 85-2 rotary drum dryers
(Emission Unit Nos. 4 and 5) each have an maximoengy input rating of 15 MMBtu/hr.

These dryers use biogas as the primary fuel angalagas as the secondary fuel. The
combustion air for the two dryers is drawn from #ein the main process room, thus creating
negative pressure and minimizing the release ofsofilom this area.

Although each rotary drum dryer is rated at 15 MMBt, in practice they cannot be operated at
an energy input rate above approximately 10 MMBtudlne to the dryer system’s limited ability
to process solids through the dryer.

The rotary drum dryers each have a separate fuget®n and rotating drum section, the latter
having a triple-pass design and which brings theephbiosolids dryer feed into direct contact
with the combustion gases from the furnace. Thabting action of the biosolids in each drum
creates contact with the hot gases, evaporatindirolithe water and resulting in a pelletized
product.

The two dryers have two identical raw material Hexgdsystems which transport dewatered,
anaerobically digested biosolids from the GLSD wasiter treatment system into the two rotary
drum dryers. The digested biosolids are deliveoethie Biosolids Drying Building from the
digester/centrifuge process via the Dewatered Biads&ake Conveyor. This conveyor then
deposits the cake into two 1,800-cubic-foot-capyaBibsolids Cake Storage Bins. Bin Screws
located at the bottoms of each storage bin are tasexbter the biosolids onto each of the two
Feed Biosolids Conveyors, which weigh the biosolttde transporting them to each of the two
Dryer Feed Mixers. The two mixers combine the bidsacake with recycled product from the
two rotary drum dryers to generate an approximai8hp solids dryer feed. The recycled
product consists of fines, crushed over-sized pehcgund product that was not initially collected
by the Product Handling Systems described belowo Dwer Feed Conveyors take the material
exiting the mixers and introduce it into each rptdrum dryer, downstream of the furnace
combustion gases.

The product exiting the rotary drum dryers is pedked biosolids (pellets), having moisture
content between 2 percent and 10 percent. Thetpealhe associated process air then enter into a
cyclone separator (PCD-7), which will separategfauct from the process air stream. The
pellets exit through an air lock to be depositedrenVibrating Screen where they are sorted for
size. The oversized pellets are crushed and comhbitd the undersized pellets and, if
necessary, with a portion of the product in theyRkcBin. The remaining product is then
indirectly cooled in the Product Cooler using plesater to remove the heat. This cooler also

acts as a storage hopper for the Pneumatic Tralespohich transfers the product to each of the
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two Product Storage Silos. The pellets are trarsfidirom the silos to a dust suppression mixer
where dust suppression oil is applied. The oiltadgellets are then dropped into the bed of a
waiting truck. A truck scale will be used to prevére overloading of the trucks. On average,
two truckloads of pellets are generated each day.

The process gases exit the rotary drum and erganyitione separator (PCD-7). The process
gases then enter an Emtrol Model 66W60 3-stagenigepnent tray scrubber/condenser
(PCD-8), which performs five functions: 1) condens®oisture out of the process gases, 2)
provides hot water to the digester system (heaivexy), 3) removes 94.8 percent of total
particulate matter, 4) removes 98 percent of thenama through reaction with the sulfuric acid
being added to the scrubbing fluid, and 5) remawedest amounts of NGnd sulfur dioxides

(SQ).

Part of the exhaust gases from the scrubber/cordans recycled back into the furnace portion
of the rotary drum dryer while the remainder of &xdaust gases enter the Emtrol Model
18/42 W20 venturi scrubber (PCD-9). This secondldzer unit provides additional particulate
removal from the process gases before these gasasoee of the two Adwest Model Retox
4.0 RTO 95 regenerative thermal oxidizers (RTO)PXD and PCD-11). Each RTO thermally
oxidizes contaminants in the process gas streatimgxiom the dryer system re-circulating
process air loop. The main contaminants beingrobbetl are VOC and CO. The minimal
thermal destruction efficiency for VOC is 98.0 pentby weight and the minimal thermal
destruction efficiency for CO is 90.5 percent byigie. Each RTO utilizes either biogas or
natural gas.

The maximum heat input rate for each RTO burn828&,700 British thermal units per hour. The
minimum residence time in the 1600°F temperatureezs 0.44 seconds. Each RTO utilizes a
separate stainless steel exhaust stack havingitamegght of 100 feet above ground level and an
inside exit diameter of 1.5 feet. The exhaust gasés/ertically at a maximum temperature of
200°F and at a maximum velocity of 47 feet per sdco

Existing Enclosed Thermal Flare System

GLSD currently operates an enclosed flare to cotiedigester gases that by-pass the above
described digester gas boilers and Biosolids Draaglity. The enclosed thermal flare
(Emission unit No. 11) is a Varec Model 249 Seup#, having a maximum energy input rating
of 28.8 MMBtu/hr for a biogas containing approxielgt600 Btu/scf. The thermal destruction
efficiency for VOC is a minimum of 99 percent omaximum VOC outlet concentration of

20 ppmv (as hexane) at 3 percent oxygen. The tlaes natural gas to pre-heat the combustion
chamber to the required minimum operating tempegatfi1600F prior to the introduction of

the digester gas, and to provide a pilot flame.
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EU 11 has an effective combustion chamber lengdd@8 feet, which provides a residence
time of 1. 06 seconds at an operating temperafuteg60CFF. A thermocouple is located at the
downstream end of the effective combustion chamblerme. The exit of the enclosed flare has
an inside diameter of 5.27 feet and an exhaushheigh0 feet above ground level.

Applicable Federal Reqgulations

The Project may be subject to 40 CFR 60 Subpast-J¥&&deral New Source Performance
Standards (NSPS) for Spark Ignition Internal ContibunsEngines and 40 CFR 63 Subpart
ZZZ7ZZ — Federal National Emissions Standards foraf@daus Air Pollutants (NESHAPS) for
Stationary Reciprocating Internal Combustion Engi(RRICE). Since MassDEP has not
accepted delegation for Subpart JJJJ and Subgdi Zor sources which are not subject to
310 CMR Appendix C, the Permittee is advised tosatirwith EPA Region 1 at 5 Post Office
Square, Suite 100, Boston, MA 02109-3912, teleph(@ie) 918-1111. Other applicable
requirements may include notification, record kegpand reporting requirements.

2. EMISSION UNIT IDENTIFICATION

Each Emission Unit (“EU”) identified in Table 1ssibject to and regulated by this Plan
Approval:

Tablel
. : : Pollution Control
EU# Description Design Capacit :
P gn ~apacity Device (PCD)
EU 17 Proposed Varec Model 244E | 1,000 scfm maximum biogas None
Enclosed Digester Gas Flare, or| inlet flow rate (will provide
equivalent 33.0 MMBtu/hr at 550
Btu/scf)
EU 18 Proposed Caterpillar Model No. 12.87 MMBtu/hr SCR (PCD-1A) and
CG170-16 CHP Engine, or Oxidation Catalyst
equivalent (PCD-2A)
EU 19 Proposed Caterpillar Model No. 12.87 MMBtu/hr SCR (PCD-1B) and
CG170-16 CHP Engine, or Oxidation Catalyst (PCD-2B)
equivalent
EU 20 Two (2) Proposed SSO Feedstoc 120,000 Gallons each Biofilter (PCD-3)
EU 21 Tanks
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Tablel
— : . Pollution Control
EU# Description Design Capacit :
P gn ~apacily Device (PCD)
EU 25 Proposed Anaerobic Digester Tank Iron Sponge ES removal
system (PCD-4)
EU 22 Three (3) Existing Anaerobic 1.4 Million Gallons each _
EU 23 Digester Tanks Siloxane scrubbers (PCD-5)
EU 24 . .
Particulate Filter (PCD-6)
EU1 Three (3) Existing glycol digester
EU 2 heating boilers 8.31 MMBtu/hr each None
EU 3 (Burnham Model No. 4FWH-993-
50-GG-GP)
EU 4 Existing bio-solids 15.0 MMBtu/hr Cyclone separator (PCD-7)
drying/pelletizing Train No. 1
Emtrol Model 66W60
3-stage impingement tray
scrubber/condenser (PCD-8
Emtrol Model 18/42 W20
scrubber/condenser (PCD-9
RTO No. 1
Adwest Retox 4.0 RTO 95
(PCD-10)
EUS5 Existing bio-solids 15.0 MMBtu/hr Cyclone separator (PCD-7)
drying/pelletizing Train No. 2
Emtrol Model 66W60
3-stage impingement tray
scrubber/condenser (PCD-8
Emtrol Model 18/42 W20
scrubber/condenser (PCD-9
RTO No. 2
Adwest Retox 4.0 RTO 95
(PCD-11)
EU 8 Existing 250 kW Cummins 250 kW output None
emergency engine
EU 11 Existing Varec Model 249 Series| 800 scfm maximum biogas None
enclosed flare inlet flow rate (will provide
28.8 MMBtu/hr at 600
Btu/scf)
EU 12 Two (2) Existing Process Building
EU 13 boilers 7.21 MMBtu/hr None

(Weil McLain Model No. 94)
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Tablel

Pollution Control

EU# Description DEEI G e Device (PCD)

—

EU 15 Two (2) Existing Facility steam hed
EU 16 boilers 2.87 MMBtu/hr each None
(Weil McLain Model No. 1088)

TablelKey:

EU# = Emission Unit Number PCD = Pollution Contbavice
MMBtu/hr = million British thermal units per hour HP = combined heat and power

kW = kilowatts MW = megawatts

SSO = source separated organics SCR = selective catalytic reduction
RTO = regenerative thermal oxidizer scfm = standard cubic feet per minute

Btu/scf = British thermal units per standard cuieiet

APPLICABLE REQUIREMENTS

OPERATIONAL, PRODUCTION and EMISSION LIMITS

The Permittee is subject to, and shall not exckeedperational, Production, and
Emission Limits as contained in Table 2:

Table2
Operational / : : - -
EU# Production Limit Air Contaminant Emission Limit
1.98 Ibs/hr
NOy
8.67 TPY
Biogas fuel
1.07 lbs/hr
EU 17 Natural gas auxiliary fuel a
voc 4.69 TPY
1.40 Ibs/hr
S
o 6.13 TPY
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Table?2
EU# Opera_tlona_l /. Air Contaminant Emission Limit
Production Limit
1.65 Ibs/hr
Biogas fuel PM
7.23 TPY
EU 17 Natural gas auxiliary fuel 9.90 Ibs/hr
Cco
43.36 TPY
0.48 Ibs/hr total
NO, (after approximately
98% control efficiency by 0.62 TPM total
weight) 2.10 TPY total
0.15 Ibs/MWh
4.62 Ibs/hr total
VOC (after approximately
50% control efficiency by 4.3 TPM total
weight) 20.24 TPY total
1.48 lbs/MWh
0.04 Ibs/hr total
EU 18 Biogas primary fuel . 0.015 TPM total
EU 19 - 0.18 TPY |
Natural gas secondary fuel : total
0.013 Ibs/MWh
0.10 Ibs/hr total
0.04 TPM total
PM
0.44 TPY total
0.032 Ibs/MWh
3.12 Ibs/hr total
CO (after approximately 1.7 TPM total
96% control efficiency by
weight) 13.67 TPY total
1.0 Ibs/MW
h
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Table?2
EU# Opera_tlona! /. Air Contaminant Emission Limit
Production Limit
0.18 Ibs/hr per SCR
EU 18 Biogas primary fuel 10 ppmvd @ 15% &per SCR
EU 19 NH3
Natural gas secondary fuel 0.07 TPM total
0.82 TPY total
EU 22 < 140 ppmv after ferric
EU 23 chloride (addition to digesters)
EU 24 N/A H,S
EU 25 < 5 ppmv after Iron Sponge
H,S Control System (PCD-4)
Biogas primary fuel 0.562 Ibs/hr total
Natural gas secondary fuel NO, 0.21 TPM total
Restriction on fuel usage 1.36 TPY total
0.155 Ibs/hr total
e < 17,160,000 cubic feet
of biogas in any given | VOC 0.06 TPM total
month or
. <12,800,000 cubic feet 0.31 TPY total
EU 1 of natural gas in any 0.743 Ibs/hr total
EU 2 given month or d
EU3 | « <17.160,000 cubic feet| S 0.28 TPM total
or: any c;)mlbir?ation of 1.72 TPY total
e two fues in any 0.175 Ibs/hr total
given month
* <106,900,000 cubic PM 0.07 TPM total
feet of biogas, natural
gas, or any combination 0.40 TPY total
of the two fuels over 0.40 Ibs/hr total
any consecutive twelve
month rolling period co 0.15 TPM total

Only 2 boilers may be

running at any given time

0.80 TPY total
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Table2
EU# Opera_tlona! /. Air Contaminant Emission Limit
Production Limit
Biogas primary fuel NO. 2.40 Ibs/hr total
X
Natural gas secondary fuel (aﬁgr 94.5 % co_ntrol 0.875 TPM total
efficiency by weight)
Restrictions on fuel usage 10.5 TPY total
e < 25,143,000 cubic feet
of biogas in any given
month or ‘ 0.44 Ibs/hr total
. <15,087,000 cubic feet| YOC
gf natural gas in an (after 98.0 % control 0.161 TPM total
) uralgas | y efficiency by weight)
given month or 1.93 TPY total
e < 25,143,000 cubic feet
of any combination of
the two fuels in any
EU 4 d
EUs | * <301,500,000 cubic | S© 0.95 TPM total
feet of biogas over any 11.4 TPY total
consecutlye twelye 1.28 Ibs/hr total
month rolling period, or PMC
* <180,930,000 cubic (after 98.1 % control 0.465 TPM total
feet of natural gas over | efficiency by weight)
any consecutive twelve 5.58 TPY total
month rolling period or 1.78 lbs/hr total
.« <301,500,000 cubic | CO"
feet of any combination (f:lcffte_r 90.5b% cont;](t))l 0.647 TPM total
efficiency by weig
of the two fue.ls over 776 TPY total
any consecutive twelve G
month rolling period Arsenic 5.68 x 10" Ibs/hr
Cadmium 3.59 x 10! Ibs/hr
) <5% at any time during norma
Opacity operations
Diesel Fuel Only < 500 ppm Sulfur content
_ through June 30, 2018
EU 8 < 300 operating hours in any| Sulfur in Fuel

consecutive 12 month periog

< 15 ppm Sulfur content
on and after July 1, 2018
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Table?2
EU# Opera_tlona! /. Air Contaminant Emission Limit
Production Limit
3.46 Ibs/hr
Biogas fuel NO
9.32 TPY
Natural gas auxiliary fuel 2 42 Ibs/hr
. VOC
Twelve Month Rolling Fuel 6.52 TPY
Restriction
EU 11 . 3.78 Ibs/hr
< 258,720,000 cubic feet of | SOz
biogas over any consecutive 10.19 TPY
twelve month rolling period 1.74 Ibs/hr
PM
4.69 TPY
Minimum operating 10.40 Ibs/hr
temperature of 160 co
28.03 TPY
NO, 0.58 Ibs/hr
2.54 TPY
0.03 Ibs/hr
VOC
0.14 TPY
EU 12 Natural gas only 0.005 Ibs/hr
EU 13 SQ,
0.02 TPY
0.01 Ibs/hr
PM
0.05 TPY
0.49 Ibs/hr
CO
2.15 TPY
0.56 Ibs/hr total
NO
2.45 TPY total
EU 15 Biogas primary fuel 0.03 Ibs/hr total
EU 16
VOC
Natural gas secondary fuel 0.13 TPY total
0.003 Ibs/hr total
[
SO, 0.02 TPY total
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Table 2
EU# Opera_tlona! /. Air Contaminant Emission Limit
Production Limit
0.01 Ibs/hr
total
EU 15 Biogas primary fuel PM
EU 16 Natural G fuel 0.05 TPY total
atural gas secondary fue 0.47 Ibs/hr total
(6{0)
2.06 TPY total
NO, 3.1 TPM
37.1TPY
VOC 2.9 TPM
34.0 TPY
SO, 25TPM
29.6 TPY
PM 1.5TPM
Facility- N/A
wide 18.4 TPY
(6{0) 8.2 TPM
97.9 TPY
HAP (total) 0.83 TPM
9.9 TPY
Opacity <5%, EXCEPT 5 TO <10%
FOR <2 MINUTES DURING
ANY ONE HOUR
Smoke 310 CMR 7.06(1)(a)
Table2 Key:
EU# = Emission Unit Number NG= Nitrogen Oxides
CO = Carbon Monoxide SO, = Sulfur Dioxide
PM = Total Particulate Matter including Rpnd PM : CO, = Carbon Dioxide

PM,o = Particulate Matter less than or equal to 10 omsrin VOC = Volatile Organic Compounds
diameter
PM, s = Particulate Matter less than or equal to 2.5rams in

diameter

H,S = Hydrogen Sulfide NH; = Ammonia

HAP (total) = total Hazardous Air Pollutants Ibs/hr = pounds per hour

TPM = tons per month ppmv = parts per million by volume
TPY = tons per consecutivel2-month period ppmvd = parts per million by volume dry

Lbs/MWh = pounds per megawatt hour N/A = not applicable
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% = percent < = less than or equal to
°F = degrees Fahrenheit < =less than
Table2 Notes

& VOC emission rates based on 99 percent destruatid removal efficiency.

These emission limitations shall apply to all erggenerator loads, except for start-up and shutdow
Compliance with these emission limitations shaltkegermined based on one-hour averages.
These emission limits are based upon biogas congg&b0 British thermal units per standard cubiutfo

H,S emissions are regulated by restricting the id& concentrations to the engines to less than aleqlb ppnby
volume after the iron sponge$icontrol system.

Sulfur dioxide emission rates based on a maxinmimgas sulfur or hydrogen sulfide content of 0.@iE9cent by
weight.

The NQ, control efficiency is not due to thermal destraotin the RTO, but is the result of applying low-N@urner
technology in the dryers and ammonia scrubbinghim 3-stage impingement tray scrubbers/condensets agid
addition.

The VOC emissions are based upon an emissiomfai@ more than 25 parts per million or 98.0% thalrdestruction
efficiency. The term VOC refers to total non-nath hydrocarbons and is defined in the U.S. EPA&iRate
Method.

9 The PM control efficiency is not due to thermaktlection in the RTO, but the result of the usetlef 3-stage
impingement tray scrubbers/condensers and the nesctuibber.

The CO emissions are based upon an emissiomfate more than 50 parts per million or a 90.5% e
destruction efficiency.

Sulfur in Fuel requirements come from 310 CMR 710&)1.

COMPLIANCE DEMONSTRATION

The Permittee is subject to, and shall comply wthile, monitoring, testing, record
keeping, and reporting requirements as containdaines 3, 4, and 5:
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Table3

EU#

Monitoring and Testing Requirements

EU 18
EU 19

The Permittee shall conduct a noise survey, wisiéh accordance with MassDEP guidelines, to
demonstrate that the noise impacts from the operafithese EUs are in compliance with Regulation
310 CMR 7.10 and the Bureau of Waste Preventionisé\Policy No. 90-001 (copy attached). This
survey shall be conducted within 45 days of theroencement of continuous operation of these EUs.
The noise survey results shall be submitted to BIERSs Northeast Regional Office (NERO), in
writing, attention BAW Permit Chief, within 75 dag§the commencement of continuous operation of]
these EUs.

The Permittee shall conduct emissions testing fog, IO, VOC, S@ PM, NH;, and CQ within 90
days of the commencement of continuous operatidineoéngines. An additional emissions test steall Ip
conducted by no later than (3 years from initialssions test). All compliance testing shall be
conducted in accordance with the test methods mrmg@ures set forth in 40 CFR 60, Appendix A. All
compliance testing shall be withessed by MassDEsbpeel at a mutually agreeable date and time.
The Permittee shall submit a test protocol fortitpiired emission test for review and MassDEP
approval at least 30 days prior to the anticipdege of testing. The Permittee shall submit thesgion
test results report to MassDEP’s NERO within 60sdafycompletion of the compliance stack testing.

For compliance testing purposes, each EU shalbbstiicted so as to accommodate the emissions
testing requirements as stipulated in 40 CFR RarAppendix A. The two (2) inlet and two (2) otitle
sampling ports should ideally be located at twat dismeters upstream and eight duct diameters
downstream of any flow disturbance. The correspmnsmpling ports should be 90 degrees apart
from each other.

The Permittee shall monitor the daily, monthly, amdlve month rolling biogas and natural gas
consumption as well as the electrical output forBland EU 19.

The Permittee shall continuously monitor the hyedrogulfide concentration (in ppm by volume) of the
biogas after b5 control by PCD-4 that is combusted in either BbAEU 19.

The Permittee shall monitor to ensure that an aateqgupply of spare parts is maintained, as
recommended by manufacturer(s), on-site to mairttegrair pollution control systems and
monitoring equipment serving EU 18 and EU 19.

The Permittee shall equip EU 18 and EU 19 with@ur Imeter and recorder and all periods of usage
shall be monitored.

The Permittee shall install and operate continsensors and alarm systems to monitor the operating
parameters for each SCR (i.e., temperature) arfid@sidation Catalyst.
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D

Table3
EU# Monitoring and Testing Requirements

9. The Permittee shall conduct emissions testing foy, i€O, VOC, and Cowithin 90 days of the
commencement of continuous operation of the engiAisompliance testing shall be conducted in
accordance with the test methods and procedurésrtfein 40 CFR 60, Appendix A. All compliance
testing shall be witnessed by MassDEP personmeirattually agreeable date and time. The Permitte

EU 17 shall submit a test protocol for the required eioisgest for review and MassDEP approval at le@st 3
days prior to the anticipated date of testing. Phemittee shall submit the emission test resefiert to
MassDEP’s NERO within 60 days of completion of thenpliance stack testing.

10. The Permittee shall submit the plans and locatidtise downstream thermocouple that will be used tq
measure to operation of EU 17 as well as the samplbrts for this emission unit. This information
shall be submitted for MassDEP approval prior toghbmittal of the test protocol in paragraph 9vabo

11. The Permittee shall monitor the daily, monthly, amdlve month rolling biogas consumption for EU 11
and EU 17.

EU 11
EU 17 12. The Permittee shall monitor the operating tempegaifieach emission unit (as measured by the
downstream thermocouple).

13. The Permittee shall monitor daily the amount of 5© gallons, pounds, etc.) that these emissiits u
receive.

EU 20

EU 21 14. The Permittee shall observe the biofilter on aydadisis to ensure that no associated odors arg bein
generated from these emission units.

EU 22

EU 23 15. The Permittee shall monitor the$iconcentration at the combined header leaving theaerobic

EU 24 digesters.

EU 25

EU1 16. The Permittee shall monitor the monthly and rollif®ymonth period consumption of digester gas

EB :23 and natural gas in the digester boilers.

17. The Permitteshall monitor the monthly and rolling 12-month periconsumption of digester gas ar
natural gas in these emission units.

EU4 18. The Permitteshall monitor the monthly and rolling 12-month periransfer rates of dry tons of
EUS digested biosolids into the two rotary drum dryers.
19. The Permittee shall conduct additional compliaricemissions testing of these two EBvery five (5

years. Testing for arsenic and cadmium shall bkidted in this air emissions testing.

d
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Table3

EU#

Monitoring and Testing Requirements

EU4
EUS

20.

The Permittee shall submit a pre-test protocohi® Office, attention Permit Chief Bureau of Airdan
Waste, for review and written Department approvééast 60 days prior to the proposed testing.e

pre-test protocol shall describe sampling for oxy(fe be used as reference gas), and all pollutants

contained in Table 2, as required under 40 CFR@&arAppendix A. The pre-test protocol shall al
describe point locations, sampling equipment, sarg@nd analytical procedures, quality assuranc
procedures, and the operating conditions for thjeired test. Department personnel must witness
compliance testing. Scheduling for the requisitéssions compliance testing shall be coordinated
with Department personnel availability and shalcbefirmed no later than 30 days prior to the targ
test date(s). At least 60 days prior to stackngstihe Permittee shall submit a copy of this pis-t
protocol to the North Andover Board of Health.

h
0

all

e

21.

The Permittee shall allow the North Andover BoaftHealth to send a qualified professional to
observe any Department required stack testingeaBibsolids Drying Facility, provided that GLSD
has been so informed at least thirty (30) daysrpoidhe testing and provided that said qualified
professional does not have a conflict of intereigh WsLSD.

22.

The Permittee shall utilize a daily chart recoraerequivalent, to demonstrate that each RTO
maintains a minimum operating temperature of 1608%€lusive of start-up/shut-down modes, and
that a thermocouple be placed to continuously ietwe temperature of the exhaust gases in the
combustion zone of each unit.

23.

The Permittee shall comply with the requirementd@{CMR 503 in regards to bimonthly testing of
the sludge.

24.

The Permittee shall continuously monitor the pressinop through the tray scrubber and the press
drop through the venturi scrubber associated wighbiosolids drying facility.

EU 8

25.

The Permittee shall monitor fuel oil purchases gheth only fuel oil containing < 500 ppm Sulfur

content through June 30, 2018 and < 15 ppm Sutfotent on and after July 1, 2018 is purchased fpr

use in this emission unit.

Facility-
wide

26.

The Permittee shall monitor all periods of excesssions from the facility, even if attributablean

emergency/malfunction or start up/shutdown. Saakex emissions shall be quantified and included by

the Permittee in the determination of and compéanith the emission limitations as stated in this
Approval. (“Excess Emissions” are defined as emissiwhich are in excess of the short-term emissig
limitations as stipulated in Table 2 of this Appaby

27.

The Permittee shall monitor all operations to easwfficient information is available to comply
with 310 CMR 7.12 Source Registration.

28.

If and when MassDEP requires it, the Permitteel glasduct emission testing in accordance with
USEPA Reference Test Methods and Regulation 310 CMB.

29.

At least 30 days prior to emission testing, theni®éee shall submit to MassDEP for approval a
stack emission pretest protocol.

30.

Within 45 days after emission testing, the Permigthall submit to MassDEP a final stack emissior

test results report.
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EU# = Emission Unit Number

EU = emission unit

EUs = emission units

NOy = Nitrogen Oxides

CO = Carbon Monoxide

H,S = Hydrogen Sulfide

SO, = Sulfur Dioxide

PM = Total Particulate matter including R\nd PM 5

PMyo= Particulate matter having a particle size lean thr equal to 10 microns
PM, 5 = Particulate matter having a particle size fkean or equal to 2.5 microns
VOC = Volatile Organic Compounds

NH; = Ammonia

CO, = Carbon Dioxide

USEPA = United States Environmental Protection Agen
MassDEP = Massachusetts Department of Environmemntdéction
CFR = Code of Federal Regulations

CMR = Code of Massachusetts Regulations

O, = Oxygen

ppm = parts per million

ppmv = parts per million by volume

SSO = source separated organics (i.e. food waste)

°F = degrees Fahrenheit

PCD = Pollution Control Device

SOMP = Standard Operating and Maintenance Procedure
BAW = Bureau of Air and Waste

Table4

EU#

Record Keeping Requirements

The Permittee shall compile startup and shutdowissons data for NQand CO to be used to
determine the proposed startup and shutdown emitigiits and durations for EU 18 and EU 19.
Emissions data generated from this compilationl &feasubmitted for review by MassDEP prior to
determining and approving the maximum allowablessions, for these periods of time. Please see
Table 5 below for associated reporting requirements

EU 18
EU 19

The Permittee shall maintain monthly logs of haafreperation, quantity of fuel used, and heating
value of the fuel. A monthly calculation of bottettotal hours operated and fuel used in the praviou
twelve months shall be kept onsite for a minimurfivef years and shall be made available to MassDE
personnel upon request. The Permittee shall maingégiords of purchase orders, invoices and other
documents to support information in the monthly ésgwell as certificates and documents from the
manufacturer related to certificates.

The Permittee shall maintain daily on-site recafdthe maximum, minimum, and averagssH
concentrations (in ppm by volume) exiting the I&ponge HS removal system (PCD-4) before the
biogas is combusted in either EU 18 or EU 19.
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Table4
EU# Record Keeping Requirements

4. The Permittee shall record the daily, monthly, amelve month rolling biogas consumption for EU 1dan

EU 17.

EU 11

EU 17 | 5. The operating temperatures shall be continuousigroeed on a daily circular charts, or equivalemt, b
utilizing the downstream thermocouple.

6. The Permittee shall maintain the required operaéngperature records for these enclosed flares.

7. The Permittee shall maintain daily records on<iithe amount of SSO that these emission unitsuece

EU20 | 8- The Permittee personnel shall record the date, tmg: delivery amount of SSO in a logbook, or simil
EU 21 record keeping system, that shall be maintainedtheae emission units.
9. The Permittee shall maintain weekly records onesitéhe condition of the biofilter.
10. The Permittee shall maintain on-site records dociimg the monthly and rolling 12 month period
5812 consumption of digester gas and natural gas inliqester boilers.
EU 3 11. The Permittee shall maintain records documentiagahly two of these three emission units are
operating at any given time.

12. The Permittee shall maintain on-site records doaiimg the monthly and rolling 12-month period

consumption of digester gas and natural gas ireteéss. (See attached On-site Record-keeping
EU4 Form.)
EUS 13. The Permittee shall maintain on-site records doaiimg the monthly and rolling 12-month period
transfer rates of dry tons of digested biosolids the two rotary drum dryers.

14. The Permittee shall maintain daily records to destrate that each RTO maintains a minimum
operating temperature of 1600°F, exclusive of aipfshut-down modes.

EU 8 15. The Permittee shall maintain oil analysis restilts| oil receipts, or other documentation to
demonstrate compliance with fuel oil sulfur contesguirements.

16. The Permittee shall quantify all periods of exaassgssions, even if attributable to an
emergency/malfunction, startup/shutdown or equigrolraning in the determination of annual
emissions.

17. The Permittee shall maintain adequate recordstertesdemonstrate compliance status with all

- operational, production, and emission limits camtdiin Table 2 above. Records shall also include tf
Fac_lc!llty- actual emissions of air contaminant(s) emittedefich calendar month and for each consecutive
wiae twelve-month period (current month plus prior eleweonths). These records shall be compiled no
later than the 15day following each month. An electronic versidritee MassDEP approved record
keeping form, in Microsoft Excel format, can be dideaded at
http://www.mass.gov/eea/agencies/massdep/air/apfsitimited-emissions-record-keeping-and-
reporting.htmli#WorkbookforReportingOn-SiteRecordfiee).
18. The Permittee shall maintain records of monitoang testing as required by Table 3.
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Table4

EU#

Record Keeping Requirements

Facility-
wide

19.

The Permittee shall maintain a copy of this Plaprépal, underlying Application and the most up-to
date SOMP for the EU(s) and PCD(s) approved heneisite.

20.

The Permittee shall maintain a record of routinénteamance activities performed on the approved
EU(s), PCD(s) and monitoring equipment. The resaftall include, at a minimum, the type or a
description of the maintenance performed and the alad time the work was completed.

21.

The Permittee shall maintain a record of all madfions affecting air contaminant emission rates on
the approved EU(s), PCD(s), and monitoring equigméi a minimum, the records shall include:
date and time the malfunction occurred; descriptibtihe malfunction; corrective actions taken; the
date and time corrective actions were initiated empleted; and the date and time emission rates
and monitoring equipment returned to compliant apen.

22.

The Permittee shall maintain records to ensurecserfit information is available to comply with 310
CMR 7.12 Source Registration.

23.

The Permittee shall maintain records required s/Rttan Approval on-site for a minimum of five (5)
years.

24.

The Permittee shall make records required by tlais Rpproval available to MassDEP and USEPA
personnel upon request.

Table 4 Key:

EU # = Emission Unit Number

NO, = Nitrogen Oxides

CO = Carbon Monoxide

H,S = Hydrogen Sulfide

USEPA = United States Environmental Protection Agen
MassDEP = Massachusetts Department of Environmental

Protection

PCD = Pollution Control Device

SOMP = Standard Operating and Maintenance Procedure
SSO = source separated organics

ppm = parts per million

CMR = Code of Massachusetts Regulations

RTO = regenerative thermal oxidizer

°F = degrees Fahrenheit
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Table5

EU#

Reporting Requirements

EU 18
EU 19

The Permittee shall submit a test protocol, desgithe test methods for NOCO, VOC, PM, S@ CO,,
and NH initial compliance testing and procedures for,NNOO, VOC, PMSO,, and NH optimization/
minimization, sampling point locations, samplingiiggnent, sampling and analytical procedures, aad th
operating conditions for the required testing te @ffice, attention Bureau of Air and Waste Permit
Chief, for review and MassDEP approval at leasi&gs prior to the commencement of the initial
compliance testing for the subject EUs.

The Permittee shall submit the initial emissior tesults report to NERO for review within 60 dayshe
completion of any required compliance stack testing

The Permittee shall ensure that the results afdheucted noise survey required in Table 3 aboat lsh
submitted to this Office, in writing, attention Rer Chief, Bureau of Air and Waste, within 60 dajshe
commencement of continuous operation of the subppapment.

The Permittee shall submit to MassDEP dtatup andshutdown emissions data for NGand CO to
be used to determine the startup and shutdown iemibsiits for EU 18 and EU 19 he Per mittee
shall submit emission data including proposed emission limits and durationsfor startup and
shutdown to M assDEP within twelve (12) months of commencement of continuous oper ation of
the engines. MassDEP will incorporate these limits into an Aqpyal for EU 18 and EU 19 startup and
shutdown emission limits and, upon issuance, $auids| during such times shall be considered
enforceable.

The Permittee shall submit the Final SOMP concertiire subject equipment to this Office, attention
Permit Chief, Bureau of Air and Waste, within nyn€20) days of continuous operation of these two

EUs. The Final SOMP shall include standard opegadimd maintenance procedures for EU 18 and H
19, and each associated SCR and Oxidation Catalyst.

U

The Permittee shall submit any subsequent revsion@de to the Final SOMP concerning the subject
equipment, to this Office, attention Permit Chigfireau of Air and Waste, within 15 days of said
revision(s).

EU 22
EU 23
EU 24
EU 25

The Permittee shall notify MassDEP’s NERO, ATTN: \BAPermit Chief, within three (3) business days
by fax at (978) 694-3499 of any exceedances dfififeemission limit found in Table 2 above. In the
same manner, the Permittee shall notify MassDEMewes the KBS gas monitoring probe is offline and
again when it is back on-line.

EU 4
EUS

The Permittee shall submit an annual report to@ffece by March 15 of each year containing the

estimated emission rates for the previous caleyeiar, both monthly and running 12-month totals, fof

each of the following air contaminants: N&O,, PM, VOC, and CO. (See attached Annual Report
Form.)
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Table5

EU#

Reporting Requirements

The Permittee shall submit a complete air emissiomspliance testing results report to this Office,
attention Permit Chief, Bureau of Waste Preventwaithin 60 days after completion of said testing fo
review and written Department Approval.

EU 4
EUS

10.

The Permittee shall submit any revisions of thel@uMonitoring Protocol to the North Andover Board
of Health within 60 days of the revision.

11.

The Permittee shall submit copies of the any reMiSeal Standard Operating and Maintenance
Procedures for the biosolids drying facility to iMB&P and to the North Andover Board of Health withi
sixty (60) days after any revision.

Facility-
wide

12.

The Permittee shall submit to MassDEP all infororatiequired by this Plan Approval over the
signature of a “Responsible Official” as definedB0 CMR 7.00 and shall include the Certification
statement as provided in 310 CMR 7.01(2)(c).

13.

The Permittee shall notify the Northeast Regiorfic® of MassDEP, BAW Permit Chief by
telephone: 978-694-3200, email: NERO.Air@massnatesma.us, or fax : 978-694-3499, as soon 3
possible, but no later than three (3) businessaftay discovery of an exceedance(s) of Table 2
requirements. A written report shall be submietmit Chief at MassDEP within ten (10) business
days thereafter and shall include: identificatiéexceedance(s), duration of exceedance(s), rédason
the exceedance(s), corrective actions taken, aimhgaan to prevent future exceedance(s).

14.

The Permittee shall report annually to MassDERcitordance with 310 CMR 7.12, all information a

required by the Source Registration/Emission StatérRiorm. The Permittee shall note therein any
minor changes (under 310 CMR 7.02(2)(e), 7.03,,7886), which did not require Plan Approval.

15.

The Permittee shall, by March"16f each year, submit an Annual Emissions RepatigoOffice
containing the actual emissions rates in tons,aith B monthly and consecutive twelve month time
period. The MassDEP approved Report Form in MiditdSecel format can be downloaded at
http://mww.mass.gov/dep/air/approvals/agforms.hepsrt

16.

In accordance with 310 CMR 7.71(5), by April"i& each year report emissions of greenhouse gaseq
from stationary emissions sources including, baifinoted to, emissions from factory stacks,

manufacturing processes and vents, fugitive enriss@nd other process emissions; and owned odlea

motor vehicles when stationary source greenhousemissions are greater than 5,000 short top.CO
Report greenhouse gas emission electronicallyfanraat that can be accommodated by the registry.

17.

In accordance with 310 CMR 7.71(6), certify greard@gas emissions reports using a form provided by

the Department or the registry.

18.

In accordance with 310 CMR 7.71(7), by Decembér@1he applicable year submit to the Departmen
documentation of triennial verification of the gnbeuse gas emissions reports.

19.

The Permittee shall provide a copy to MassDEP gfranord required to be maintained by this Plan
Approval within 30 days from MassDEP’s written regt
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Table5Key:

EU # = Emission Unit Number

EU = emission unit

NO, = Nitrogen Oxides

CO = Carbon Monoxide

CO, = Carbon Dioxide

SO, = Sulfur Dioxide

PM, 5 = Particulate matter having a particle size feans or equal to 2.5 microns
PMy, = Particulate matter having a patrticle size lbas br equal to 10 microns
PM = Total Particulate matter including R\nd PM 5

VOC = Volatile Organic Compounds

NH; = Ammonia

H,S = Hydrogen Sulfide

USEPA = United States Environmental Protection Agen
MassDEP = Massachusetts Department of Environmemntdéction
NERO = Northeast Regional Office

BAW = Bureau of Air and Waste

PCD = Pollution Control Device

SCR = Selective Catalytic Reduction

SOMP = Standard Operating and Maintenance Procedure
SSO = source separated organics

ppm = parts per million

CFR = Code of Federal Regulations

CMR = Code of Massachusetts Regulations

RTO = regenerative thermal oxidizer

°F = degrees Fahrenheit

COy,e = Carbon dioxide equivalents

4, SPECIAL TERMSAND CONDITIONS

A. The Permittee is subject to, and shall comply ville, Special Terms and Conditions as
contained in Table 6 below:

Table6

EU# Special Terms and Conditions

1. EU 18 and EU 19 shall each be equipped with a@ilehaving a minimum dynamic insertion loss
(DIL) in the range of 25 — 30 decibels, A-weighte@A). In addition, the Permittee shall install

EU 18 acoustic noise suppression equipment to minimizgerend the potential of a pure tone condition.

EU 19 2. The Permittee shall ensure each SCR system (PCBntl/or PCD-1B) and each OC system

(PCD-2A and/or PCD-2B) operate whenever its assettiangine is operated, including start-up an|
shutdown, except that the SCR systems shall begl@mcoperation only after the exhaust gas
temperature across SCR unit reaches approximad€iF 5
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Table6

EU# Special Terms and Conditions

3. The Permittee shall ensure each SCR system (PCBR#iA°CD-1B) reduce N@missions by
approximately 98% by weight.

4. The Permittee shall ensure each OC system (PCDrgA&D-2B) reduce VOC and CO emissions|
by approximately 50% and 96% by weight, respecyivel

5. The Permittee shall ensure that each engine stalply with all applicable requirements of 40 CFR
Part 60, New Source Performance Standards, Subphland with all applicable requirements of 40
CFR Part 63, National Emission Standards for Hamasdhir Pollutants, Subpart ZZ7Z7.

EU 18 6. The Permittee shall ensure that biogas and nagasathall be the only fuels of use in these engines
EU 19 7. The Permittee shall ensure that startups and shotdare conducted as per manufacturer specificatiof

8. The Permittee shall operate the subject equipn@ergistent with the Final Standard Operating and
Maintenance Procedures (“SOMP”) and the conditparaimeters established during the compliance
test program.

9. The Permittee shall provide the Northeast Regi®fifide with the final plans, specifications, and
SOMP for the SCR systems, the OC systems, theSponge HS removal system, the siloxane
scrubbers (if needed to protect the engines, the &(alysts, and the OC catalysts), and the phatu
filter within ninety (90) days of continuous opéoatof these two CHP engines.

EU 20 10. The Permittee shall properly operate and mainkerbtofilter for the purpose of controlling odorsrh

EU 21 material handling and processing in these emisgids.
11. The Permittee shall properly operate and maint&b- for the purpose of maintaining theSH
EU 22 concentration at or below 5 parts per million byunee (ppmv) prior to the combustion of the biogas i
EU 23 EU 18 and EU 19,
EU 24
EU 25 12. The Permittee shall ensure that the iron spongéane®CD-4 shall be replaced when the discharge

H,S concentration approaches 5 ppmv or after twosyafamedia life, whichever occurs first.

13. The Permittee shall not exceed the following magntinlrolling 12-month total fuel caps:
a) Monthly maximum use of the combination of natutad uel and biogas fuel of 17,160,000 cubic
EU 1 feet, and l
EU 2 b) Rolling 12 month period maximum use of the combdamabf natural gas fuel and biogas fuel
EU 3 106,900,000 cubic feet.
14. The Permittee shall only operate two of these eomissits at any given time, with the third uniting as
a standby unit.

15. The Permittee shall ensure that each RTO (PCD-dA®P&D-11) shall achieve a minimum thermal
destruction efficiency for VOC of 98.0 percent bgight as well as 90.5 percent by weight for CO.

EU 4 16. The Permittee shall not exceed the following mgnthlirolling 12-month total biogas fuel caps foe th

EUS process trains (inclusive of the rotary drum dryerd the RTOs):

a) Monthly maximum use of biogas fuel of 25,143,00Bicdeet, and

b) Rolling 12 month period maximum use of biogas @fe301,500,000 cubic feet.
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EU# Special Terms and Conditions

17. The Permittee shall not exceed the following mgntilrolling 12-month total natural gas fuel céms

the process trains (inclusive of the rotary drugeds and the RTOs):
a) Monthly maximum use of natural gas fuel of 15,080, cubic feet, and
b) Rolling 12 month period maximum use of natural fy&$ of 180,930,000 cubic feet.

18. The Permittee shall not exceed the following magntilrolling 12-month total fuel caps on the
combination of natural gas and biogas for the m®t®ins (inclusive of the rotary drum dryers el
RTOs):

a) Monthly maximum use of the combination of naturas duel and biogas fuel of 25,143,000 c]r)ic

feet, and
b) Rolling 12 month period maximum use of the combdmabf natural gas fuel and biogas fuel
301,500,000 cubic feet.
19. The Permittee shall not exceed the following magntilirolling 12-month total transfer rates of dop$ of
feed digested biosolids into the two rotary drusgredtrains:
a) Monthly maximum transfer rate of dry tons of feégledted biosolids into the two rotary drum
dryer trains of 1,178 tons, and
b) Rolling 12 month period maximum transfer rate of ns of feed digested biosolids into the fwo
rotary drum dryer trains of 13,870 tons.
20. The Permittee shall calculate emission rate fadtrarsenic and cadmium based on the results of
EU 4 performance testing of the biosolid processingdlifsici GLSD shall submit the calculated emission
EUS rate factors to MassDEP for review and approval.

Utilizing the approved emission rate factorsdosenic and cadmium, the required bimonthly 40
CFR 503 sludge analysis and the number of dryeopémation, GLSD shall on at least a bi-monthly
basis, determine the emissions of arsenic and eadniihe calculated dryer emissions shall be
compared to the action levels of arsenic and caanmentified below.

2]

If the measured arsenic content of the sludgeesponds with an arsenic emission rate in exceg
of 5.68xI0° pounds per hour, and/or if the measured cadmiurteat of the sludge corresponds with
a cadmium emission rate of 3.59%Ipounds per hour, GLSD shall notify the Departmwittin 72
hours of making such determination. At its disoretGLSD may take an additional arsenic and
cadmium sample of the sludge within the followir@z@ay period and notify the Department of the
supplemental test results.

[%2)

If the measured arsenic content of the sludgeesponds with an arsenic emission rate in exceq
of 7.58x10° pounds per hour, and/or if the measured cadmiutteoo of the sludge corresponds
with a cadmium emission rate of 4.79%ifounds per hour, GLSD shall within 72 hours of maki
such determination notify the Department. In dddjtGLSD shall take two additional arsenic and
cadmium samples of the sludge within the follow@tgday period. If the results of these
supplemental tests continue to show an arseniadmm emission rate in excess of these action
levels, GLSD shall take corrective action to redilimeemissions from the exhaust stacks below tha
action level or levels. GLSD shall notify the Defpma@nt regarding the corrective actions it has takef

—F

A copy of all notifications submitted to the Dejmaent pursuant to this Special Condition No. 21
shall be sent at the same time to all memberseo&hSD Board of Directors.

EU 11 21. The Permittee shall not exceed the maximum usagB&7%20,000 cubic feet of biogas over any rolling
12-month period for the back-up enclosed flare.
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22. This enclosed flare shall provide a minimum therdesdtruction efficiency of 99 percent by weight for
EU 11 VOC or a maximum VOC outlet concentration of 20 pp(iais hexane) at 3 percent oxygen.

23. This enclosed flare shall automatically maintasnnitinimum operating temperature of 180®vhile
biogas is being combusted.

EU 11 24. GLSD may choose to demonstrate during compliarstantgof the flare that a minimum operating

EU 17 temperature of less than 166Q@an also meet the required thermal destructificiericy or maximum
VOC outlet concentration.

EU 17 25. This enclosed flare shall provide a minimum therdesdtruction efficiency of 99 percent by weight for
VOC.

26. This Plan Approval shall supersede the MODIFIED dittanal Approval, Transmittal No. W00940(,
issued to the Permittee on September 13, 2001Canditional Approval, Transmittal No. W0025671
issued to the Permittee on March 18, 1999, in thetirety, with the exception that all plan apptica
materials submitted as part of the Plan ApprowalSfansmittal Nos. W009400 and W002567 bec
part of this Plan Approval, Tr. No. X268418.

27. The Permittee shall submit a standard operatidmaintenance plan (SOMP) for the SCR system, the
oxidation catalyst system, iron sponge hydrogefideutemoval system, and the siloxane scrubbers (if
needed to protect the engines and catalyst systerigssDEP’s NERO, ATTN: BAW Permit Chief
within ninety (90) days of continuous operationtaf two engines. This plan shall be implementet an
followed immediately upon startup of the Facilitydaat a minimum, include the following information

i. A descriptionof each system, including materials of constructiod key operating parame
value(s) or range(s);

- ii. A description of how each said systemlkhea operated and maintained, including a sche
Fa?"'ty' for routine maintenance and material replacemeantipment specifications of the syster
wide odorous air blower, and dimensions and locatiogach system;

ii. A description of how each system’s key operatingampeters shb be monitored an
corrective actions performed if any key operatiagameter(s) fall outside its (their) exped
value(s) or range(s);

iv. A description of any periodic sampling or testingrfprmed on each system and emiss
exiting it for odor-causing compounds; and

v. A description of how any system malfunctions shalleported to the MassDEP
28. This Facility may be subject to the Federal NewrBewerformance Standards (NSPS) for
Stationary Spark Ignition Internal Combustion Ergiri40 CFR Part 60 Subpart JJJJ). Since
MassDEP has not accepted delegation for Subpaktyid are advised to consult with the EPA for
additional information. There may be additionalification, record keeping and reporting
requirements. Their address is US EPA RegionPFo$ Office Square — Suite 100, Boston, MA
02109-3912.
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29. This Facility may be subject to the Federal Natidraissions Standards for Hazardous Air
Pollutants (NESHAPSs) for Stationary Reciprocatingetnal Combustion Engines (RICE) under 40

Facilit CFR Part 63 Subpart ZZZZ. This regulation includigionary RICE units at an area source. Simﬂe
widey MassDEP has not accepted delegation for SubparZZy@u are advised to consult with the United
States Environmental Protection Agency (USEP A)kfdditional information. There may be
additional notification, record keeping and repagtiequirements. Their address is US EPA
Region 1, 5 Post Office Square — Suite 100, Bo$#i#n,02109-3912.
Table6 Key:

EU# = Emission Unit Number EUs = emission units

CMR = Code of Massachusetts Regulations NO, = Nitrogen Oxides

°F = degrees Fahrenheit SO, = Sulfur Dioxide

CFR = Code of Federal Regulations OC = oxidation catalyst

PM = Total Particulate Matter including RMand PM 5 PMo = Particulate Matter less than or equal to 10

microns in diameter
PM, 5 = Particulate Matter less than or equal to 2.5 VOC = Volatile Organic Compounds
microns in diameter SCR = selective catalytic reduction

H,S = Hydrogen Sulfide HAP (total) = total Hazard@uisPollutants.

CO = Carbon Monoxide TPM = tons per month

CQO, = Carbon Dioxide RTO = regenerative thermal oxidizer

TPY =tons per consecutivel2-month period ppmvrtsgeer million by volume

GLSD = Greater Lawrence Sanitary District PCD = pollution control device

MassDEP = Massachusetts Department of BAW = Bureau of Air and Waste

Environmental Protection NERO = Northeast Regional Office

B. The Permittee shall install and use an exhausk ssacrequired in Table 7, on each of the
Emission Units that is consistent with good aidygixdn control engineering practice and that
discharges so as to not cause or contribute toditoan of air pollution. Each exhaust stack
shall be configured to discharge the gases vditiaaldd shall not be equipped with any part
or device that restricts the vertical exhaust flithe emitted gases, including, but not
limited to, rain protection devices known as “slyacdps” and “egg beaters.”

C. The Permittee shall install and utilize exhaustlstavith the following parameters, as
contained in Table 7, for the Emission Units thatr@gulated by this Plan Approval:
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Stack Height Stack Inside Exit . : .
EU# | Apove Gro?md Dimensions Stack Gas Exit Velocity Stack Gas Exit
feet per second Temperature (°F

EU 1,

EU 2, 56.5 1.33 33.6 350

EU 3

EU 4 98.2 1.5 46.6 200 to 400
EUS 98.2 1.5 46.6 200 to 400
EU 8 18.5 0.30 10.0 1500

EU 11 50 5.27 32.0 1600

EU 12 63 1.25 42.0 350

EU 13 63 1.25 42.0 350

EU 15 63 0.55 42.0 368

EU 16

EU 17 31 9.13 20.3 800
EU 18 30.8 1.67 46.6 300
EU 19 30.8 1.67 46.6 300

Table7 Key:
EU # = Emission Unit Number °F = Degree Fahrenheit

5. GENERAL CONDITIONS

The Permittee is subject to, and shall comply vitie, following general conditions:

A. Pursuant to 310 CMR 7.01, 7.02, 7.09 and 7.10,ldhemy nuisance condition(s), including
but not limited to smoke, dust, odor or noise, o@sithe result of the operation of the

Facility, then the Permittee shall immediately tak@ropriate steps including shutdown, if
necessary, to abate said nuisance condition(s).

B. If asbestos remediation/removal will occur as altesf the approved construction,
reconstruction, or alteration of this Facility, thRermittee shall ensure that all

removal/remediation of asbestos shall be donedordance with 310 CMR 7.15 in its
entirety and 310 CMR 4.00.
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C. If construction or demolition of an industrial, comarcial or institutional building will occur
as a result of the approved construction, recoastmy, or alteration of this Facility, the
Permittee shall ensure that said construction oradiéion shall be done in accordance with
310 CMR 7.09(2) and 310 CMR 4.00.

D. Pursuant to 310 CMR 7.01(2)(b) and 7.02(7)(b),Reemittee shall allow MassDEP and / or
USEPA personnel access to the Facility, buildiagsl all pertinent records for the purpose
of making inspections and surveys, collecting saspbbtaining data, and reviewing
records.

E. This Plan Approval does not negate the responsilaifithe Permittee to comply with any
other applicable Federal, State, or local regutatioow or in the future.

F. Should there be any differences between the Apmicand this Plan Approval, the Plan
Approval shall govern.

G. Pursuant to 310 CMR 7.02(3)(k), MassDEP may revhlsePlan Approval if the
construction work is not commenced within two ydapsn the date of issuance of this Plan
Approval, or if the construction work is suspendi@done year or more.

H. This Plan Approval may be suspended, modifiedewoked by MassDEP if MassDEP
determines that any condition or part of this PAgproval is being violated.

I.  This Plan Approval may be modified or amended wihehe opinion of MassDEP such is
necessary or appropriate to clarify the Plan Appatconditions or after consideration of a
written request by the Permittee to amend the Rfgroval conditions.

J. Pursuant to 310 CMR 7.01(3) and 7.02(3)(f), theniee shall comply with all
conditions contained in this Plan Approval. Shahlere be any differences between
provisions contained in the General Conditions misions contained elsewhere in the
Plan Approval, the latter shall govern.

6. MASSACHUSETTSENVIRONMENTAL POLICY ACT

MassDEP has determined that the filing of an Emritental Notification Form (ENF) with the
Secretary of Energy & Environmental Affairs, for guality control purposes, was not required
prior to this action by MassDEP. Notwithstandihgtdetermination, the Massachusetts
Environmental Policy Act (MEPA) and 301 CMR 11.@&ction 11.04, provide certain “Fail-
Safe Provisions,” which allow the Secretary to iegjthe filing of an ENF and/or an
Environmental Impact Report (EIR) at a later time.
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1. APPEAL PROCESS

This Plan Approval is an action of MassDEP. If yya aggrieved by this action, you may
request an adjudicatory hearing. A request fogaihg must be made in writing and
postmarked within twenty-one (21) days of the adtissuance of this Plan Approval.

Under 310 CMR 1.01(6)(b), the request must statarlt and concisely the facts, which are the
grounds for the request, and the relief soughtdidahally, the request must state why the Plan
Approval is not consistent with applicable laws aegulations.

The hearing request along with a valid check pay#bthe Commonwealth of Massachusetts in
the amount of one hundred dollars ($100.00) mushaied to:

Commonwealth of Massachusetts
Department of Environmental Protection
P.O. Box 4062
Boston, MA 02211

This request will be dismissed if the filing feeniat paid, unless the appellant is exempt or
granted a waiver as described below. The filirgigenot required if the appellant is a city or
town (or municipal agency), county, or districttbé Commonwealth of Massachusetts, or a
municipal housing authority.

MassDEP may waive the adjudicatory hearing-filiag for a person who shows that paying the
fee will create an undue financial hardship. Asperseeking a waiver must file, together with
the hearing request as provided above, an affidatiing forth the facts believed to support the
claim of undue financial hardship.
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Should you have any questions concerning this Rigproval, please contact Mr. Mun Wong by
telephone at 978-694-3286, or in writing at théekdtead address.

Sincerely,

This final document copy is being provided to you electronically by the This final document copy is being provided to you electronically by the
Department of Environmental Protection. A signed copy of this document Department of Environmental Protection. A signed copy of this document
is on file at the DEP office listed on the letterhead. is on file at the DEP office listed on the letterhead.

Mun S. Wong Edward J. Braczyk
Environmental Engineer Environmental Engineer

This final document copy is being provided to you electronically by the
Department of Environmental Protection. A signed copy of this document
is on file at the DEP office listed on the letterhead,

Susan P. Ruch

Deputy Regional Director
and Acting Permit Chief
Bureau of Air and Waste

cc: Board of Health, 1600 Osgood Street, Buildifg@nit 2035, North Andover, MA 01845
Fire Headquarters, 795 Chickering Road, North AedoMA 01845
CDM Smith, 75 State Street, Suite 701, Boston, KIZL09 ATTN: Ms. Cynthia Hibbard

ecc: MassDEP/Boston - Yi Tian
MassDEP/NERO - E. Braczyk, M. Bolis, M. Persky



